Quantitative analysis of morphometric parameters helps in understanding the potential of the river basin as it helps in groundwater level management, soil properties and overall management system of the basin. It is necessary to study how fluvial landforms are formed, erosion and depositional works, and soil properties. Present paper deals with the aspects of morphometric parameters like stream order, stream number, basin area, drainage density, drainage frequency, slope with the contour interval of 10 m, basin shape, basin length and long profile etc using Arc GIS 10.1 software. We try to evaluate all the three aspects of the morphometric analysis from the SOI toposheet. Based on all the morphometric analysis progress can make about the understanding of geohydrological nature of the natural system and influence on the significance of shaping the basin, their runoff characteristics, infiltration, permeability, erosional power of the river etc.
Introduction
Morphometry is define as the measurement and mathematical analysis of the configuration of the earth"s surface, shape and dimension of its landforms [1] . Morphometric analysis is important in order to study the nature and behaviour of the drainage basin of the natural system. Hydrologic and geomorphic processes are responsible for the formation and development of morphometric parameters in a drainage basin. Basin is not only control by hydrologic but there is various aspects like climate, geologic, structural control of the lithological and vegetation etc. Various parameters of morphometric analysis are used in order to study the characteristics of the river by following the formula of some illustrious people [9] ; [26] ; [20] ; [12] ; [4] ; [2] . The study of Quantitative parameters like Linear, Relief and Areal aspects are study with the used of software like Arc GIS 10.1 and try to find its relationship with one another in order to study the nature of drainage system. The relationship between the stream order and number of streams along with stream length just depend on the hydrologic, geologic, slope and vegetation cover. Nowadays GIS plays an important role in analysing the morphometric parameters and also helps in manipulation of spatial information. The techniques of GIS not only help in manipulation of spatial information but also help in identification of groundwater level potential, soil properties and overall management of the basin. Stream Numbers Horton (1945) N N is the stream segments of all the order 3.
Bifurcation ratio (Rb) Horton (1945) Rb=N u /N u + 1 Where N u is the number of streams of any given order N u + 1 is the number of streams in the next higher order 4.
Stream length (Lu) (Horton,1945) Lu Lu is length of stream segment of all the stream order 5.
Stream Length ratio (RL) (Horton,1945) RL=L u /L u - 1 Where L u is the mean streams of any given order L u -1 is the number of mean streams in the order 6.
Basin length (Lb) (Schumm ,1956) Lb Lb is the longest dimension of the basin parallel to the principal drainage line 7.
Length of Overland flow (Lg) (Chorley, 1977) Lg=1/2D D is Drainage density 8.
Lemniscate"s (K) (Chorley, 1957) K=Lb 2 /A Lb is basin length, A is basin area 9.
Sinousity Index (S.I) (J.C Brice,1964) S.I=CL/MB CL is length of the channel and MB is length of meander belt axis AREAL ASPECTS: 10 .
Form factor (Ff) (Horton"s, 1932) Ff=A/ Lb 2 A is basin area, Lb is basin length 11.
Circularity Index (C) (V.C Miller"s ,1953) C=4Π A/p 2 Π is pi, A is basin area, P is basin perimeter 12.
Elongation ratio (Re) (Schumm"s ,1956) Re=2/Lb*(A/π) 0.5 Lb is basin length, A is basin area, Π is pi( value 3.14) 0.5 power value 13.
Area Ratio (Aµ) (Strahler, 1969) Aµ= A 1 /A 1 -1 Where A 1 is the mean area of any given order A 1 -1 is the number of mean area in the order Channel Slope (in degrees) S= −1 . V.D is vertical distance of the slope H.D is horizontal distance of the slope 23 Slope ratio (Horton,1945 ) Rs=
+1
Su is slope of a given order, S u+1 is slope of next higher order 24. Ruggedness Number (Rn) ( Patton & Baker, 1976) Rn= . 1000 Dd is drainage density H is basin relief
Result and Discussion

Linear Aspects
Stream order (u)
The morphometric analysis of Dibru river basin is carried out by the hierarchical ranking method of A.N Strahler [26] , any stream origin at the upper stage of the basin is identified as first order stream. According to Strahler method, two finger stream segment of first order meet it given birth to second order stream, two second order stream segment given birth third order stream and so on. If any lower order stream joins the higher order it doesn"t change its order. It is observed that Dibru river basin is a sixth order river basin. The maximum stream frequency is observed at first order and second order stream. Hence it proved that stream frequency decrease with increasing order and vice versa and stream numbers also dependent on the type of lithology. 
Stream number (N)
The drainage network map of the study area is carried out from SOI toposheet in Arc GIS platform. It is observed that there are 948 numbers of stream segments are found in Dibru river basin. The numbers of stream segment decreased with increasing order i.e. 693, 191, 47, 13, 3 and 1 numbers of stream segment in 1 st , 2 nd , 3 rd , 4 th , 5 th and 6 th order respectively. It may largely depend on physiographic, geomorphologic, and geological condition of landform. 
Bifurcation ratio (R b )
Bifurcation ratio is defined as the ratio of the number of stream segment in a given order (N u ) to the number of stream of next higher order (N u+1 ). It is a dimensionless property of drainage basin which is controlled by drainage density, structural characteristics, basin shapes, basin area etc. According to R.E Horton, bifurcation ratio from about 2.00 represent flat or rolling basin, 3.0-4.0 represents mountainous or hilly dissected basin. The bifurcation ratio of Dibru river basin varies from 3.00-4.33 and the mean bifurcation ratio is 3.72. The Dibru river basin is developed in flat landform and largely controlled with geology. There is variation in bifurcation ratio from lower order to higher order due to possibility in physiographic and lithological structure. It is observed from the table 2 that the bifurcation ratio of first order is 3.63, second order is 4.06, third order is 3.62, fourth order is 4.33 and fifth order is 3. The highest Bifurcation ratio is observed in higher order (4 th order) and it means high structural controlled and low permeability over the area. Hence it proved that the hypothesis does not hold a strong based regarding the branching of network developed in the mountainous or hilly dissected region according to Horton. [9] states that the numbers of stream of different orders in a given drainage basin tend closely to approximate an inverse geometric series in which the first term is unity and the ratio is the bifurcation ratio. According to this law the stream number of Dibru basin is plotted against logarithmic scale on the y axis and stream order on arithmetic scale on the x axis. The number of stream from lower order to higher order gradually decreases with increasing order and there"s relationship is negative correlation between them. The correlation coefficient is -1.31.
Figure 3:
Relationship between stream order and stream number
Stream length (Lu)
Length of streams in relation to order number is an important morphometric parameter in the study of the drainage characteristic of a basin. It is observed from the table that there is a positive correlated between stream order and mean stream length i.e. 
Stream length ratio (R L )
Stream length ratio is defined as the ratio of the average stream length of a given order (L u ) to the average stream length of preceding or lower order ( −1 ). It can be expressed mathematically as-= −1 [9] Where, L U is the mean stream length of a given order and L U-1 is the mean stream length of preceding order From the table 3, it is observed that the stream length ration of Dibru basin is varies from 1.17 in 5 th order to 4.23 in 6 th order. This variation of the stream length ratio is depends on slope and topography and it also indicate the stage of the development of the river.
Law of stream length
According to Horton [9] , the cumulative mean stream length of successive higher order increase in geometrical progression starting with the mean length of the first order segments with constant length ratio. According to this law the cumulative mean stream length of Dibru basin is plotted against logarithmic scale on the y axis and stream order on arithmetic scale on the x axis. The cumulative mean stream length gradually increase i.e. Licensed Under Creative Commons Attribution CC BY and there"s relationship is positively correlation between them. The correlation coefficient is 1.00.
Figure 4:
Relationship between stream order and Cumulative mean stream length
Basin perimeter (P)
Basin perimeter is the outer edge of the watershed that enclosed its area. It is measured along the divides between watershed and may used as an indicator of watershed size and shape. The basin perimeter of Dibru basin is 233.54 km.
Basin length (Lb)
Schumm [20] defined basin length as the longest dimension of the basin parallel to the principal drainage line. The basin length of Dibru river basin is 87.13 km.
Length of Overland flow (Lg)
The length of the overland flow is the mean horizontal length of the flow from the divide to the stream in a first order basin. It is a measure of stream spacing or degree of dissection, and is approximately one half the reciprocal of the drainage density [4] . The length of overland flow of Dibru main basin (0.48) Where, D is drainage density
Lemniscate's (K)
Chorley (1957) expressed the lemniscate"s value to determine the slope of the basin. It is the ratio of square of the basin length to the basin area.
Where, Lb is basin length and A is basin area
The Lemniscate"s value of Dibru Basin is 4.26 which shows that maximum area in the region inceptions with large number of streams of higher order.
Sinuosity Index (S.I)
Channel Patterns of a drainage basin is identified with the help of Sinuosity Index. According to J.C Brice [2] Sinousity Index is the ratio of length of the channel to length of meander belt axis. It is a significant morphometric parameter which affects the terrain characteristics on the river course. Rivers having a sinuosity of 1.5 are called sinuous. The sinuosity index of Dibru River is found as 1.36 which shows that the head streams Dibru is sinuous in nature. It is a significant in the evolution of landscapes and beneficial for Geomorpologists, Hydrologists and Geologists.
Areal Aspects
Basin shape
Basin shape is an important areal aspect of the morphometric analysis. Basin shape can determine about the prediction of the runoff, overland flow and infiltration level in the basin. The ideal shape of the basin is usually of pear shape but since it is dependent on the size (of the basin) and the length of the antecedent stream of the basin and basin perimeter, which geological structure and lithological characteristics etc and hence a wide range of variation in basin shape is bound to happen. There are various methods to calculate basin shape and they are: 1) Form factor 2) Circularity ratio 3) Elongation ratio
Form factor (Ff)
Horton [8] define form factor as ratio of the area of the basin and square of the basin length. It is illustrated mathematically as-Where A is the area of the basin and Lb is the basin length The value of "F" varies from 0 (highly elongated shape) to the unity i.e. 1 (perfectly circular shape). The Form factor of Dibru river basin is 0.23 and hence it proves that the basin is elongated in shape. The characteristic of elongated basin is that the outflow is longer in duration as compare to circular shape.
Circularity ratio (C)
V.C Miller"s [12] stated that Circularity Index (C) is the ratio of the area of the basin to the area of circle having the same circumference as the perimeter of the basin. of Dibru river basin is 0.40. According to Miller range, 0.40 indicates the elongated watershed in shape with low discharge of runoff and highly permeability of the subsoil condition.
Elongation ratio (Re)
According to Schumm"s [20] , Elongation ratio (Re) is state as ratio of diameter of a circle of the same area as the basin to the maximum basin length Where Lb is basin length and A is basin area
The value of "Re" varies from 0 (highly elongated shape) to 1 (circular shape). The value 0.52 indicates to be elongated in shape and flow for longer duration.
Basin area (A)
Basin area is another important parameter of morphometric analysis as like the relationship between stream length and stream order. The basin area of each stream order is found with the GIS platform and try to find the relationship between mean basin area and stream order. 
Area Ratio (Aµ)
Strahler [27] suggested finding area ratio with following formula:
Where, is a mean area of a given order and −1 is the mean area of preceding of the order.
Area ratio of Dibru river varies from 1.25 to 3.65 and shows that in 3 rd and 4 th order the area ratio is more as compare to other order stream.
Law of basin area
The cumulative mean basin area of successive higher order increased with geometrical series keeping in mind the mean basin area of first order and increasing with the constant area ratio. The relationship between cumulative mean area and stream order is highly positive and increase with increasing stream order. The correlation coefficient is 0.99 
Drainage density (Dd)
Drainage Density refers to the total stream length per unit area of the basin. Drainage density is mainly control by the geological structure, slope, vegetation cover, climatic and sometimes human interference. According to Horton [9] Drainage density is the ratio of total length of all streams segment in a given drainage to the total area of that basin and usually it is derive as Where, L is the total stream length and A is the total area of the basin.
The average drainage density of Dibru river basin is 1.04 km/ sq km. The drainage density is classified under four classes like very poor, poor, moderate and high drainage density categories. So 59.82% of the total area of the basin is cover by very poor categories, 35% of total area of the basin is occupied by poor categories, 4.53% of total area of the basin occupied by moderate categories and 0.19% of total basin area is occupied by high categories. Very poor categories of drainage density cover 1063.91 sq km of the basin and 3.35 sq km of the basin cover high drainage density. From the analysis the drainage density of Dibru river basin is 1.04 km / sq km which indicate that the basin is highly resistant permeable subsurface material and it range from base level slope to gently slope. 
Drainage texture (Dt)
Drainage texture is also important parameters of basin morphometric analysis as it helps in gaining the relative spacing between the stream lines. Drainage texture depends on several factors like climate, vegetation cover, soil type, infiltration capacity, relief aspects etc. The total numbers of stream segments of all the order per perimeter of that area [9] .
Where Nu is the total numbers of all stream segment of all the order, P is perimeter of that area Horton [9] and the drainage texture value of Dibru river basin is 4.059. Smith classified drainage texture into five different textures categories i.e., very coarse (<2), coarse (2 to 4), moderate (4 to 6), fine (6 to 8), and very fine (>8). Lower drainage density leads to coarse drainage texture and high drainage density leads to fine drainage texture. The average drainage density of Dibru basin is 1.04 km/sq km which can be said that the drainage texture of Dibru river basin falls in moderate categories of drainage texture, which indicate that the region geological structure is good in infiltration capacity, high permeable and lower run-off characteristics.
Infiltration number (If)
Faniran define infiltration number as the product of Stream frequency and Drainage density in order to analysis the infiltration characteristics of the watershed.
Where, Fs if Stream frequency and Dd is drainage density
The Infiltration number of Dibru Basin is found 0.55. The lower the infiltration number, the higher the infiltration rate and low surface runoff due to gentle slope and vegetation cover.
Texture ratio (Rt)
Schumm (1965) define texture ratio is an important factor in the drainage morphometric analysis which is depending on the underlying lithology, infiltration capacity and relief aspects of the terrain. The texture ratio is expressed as the ratio between the first order streams and perimeter of the basin and it depends on the underlying lithology, infiltration capacity and relief aspects of the terrain. The texture ratio of Dibru river is 2.967.
Where, N is first order streams and P is perimeter of the basin
Constant of channel maintenance (C)
Schumm [20] used the inverse of drainage density or the constant of channel maintenance as a property of landforms. The constant indicates the number of Km 2 of basin surface required to develop and sustain a channel 1 km long. The constant of channel maintenance indicates the relative size of landform units in a drainage basin and has a specific genetic connotation [25] . The high value of C has very less structural disturbances and less runoff conditions. The constant of channel maintenance of Dibru River is 0.961 km.
Relief Aspects
Basin relief (H)
The Difference between the highest point of elevation from the source to the lowest point at the mouth of the river is defined as the total basin relief. The maximum elevation of the basin is 160 m and the minimum elevation of the basin is 108 m. The total Basin relief of Dibru river basin is 52 m. Basin relief is correlate with the channel slope and stream frequency. H= maximum height ~ minimum height
Relief ratio (Rr)
Schumm [20] define relief ratio as the ratio between total relief and the longest dimensions of the basin parallel to the main drainage line. Relief ratio has a close relation with the hydrologic characteristics and sediments loose particles thus depend on the relief of the basin.
Where H is basin relief and Lb is basin length
The relief ratio of Dibru river basin is 0.596. Low relief ratio indicates that about the resistance of the basement rock and low slope degree.
Longitudinal profile
Long profile is defines as the length of the channel from source to mouth. It depends on the grade of the slope. Slope decline downwards due to discharge, tectonic activity, geologic structure, sediment transport, flow resistance, width and depth. The river from the source to mouth it carried its materials and deposited its sediment where it finds the equilibrium point or base level. The Dibru river origin at an altitude of about 155 m above mean sea level and runs up to 132.95 km and the river is at the mature stage which forms concave in the valley. 
Slope
Slope is another important parameter of areal aspects of morphometric analysis. Slope is a ratio of vertical drop to horizontal distant and form by the earth tectonic or any denudation forces. There are many method to calculate slope analysis and contribution made by Rich (1916), [29] , Raisz and Henry (1937), [23] , Robinson (1948), [3] etc. Slope analysis is done with the help of contour extraction from the Toposheet (SOI), at 10 m interval using spatial analysis tools in GIS platform. The slope of the Dibru basin ranges between 0 o to 2.68 o . This range of slope is categories into three classes as base level slope, nearly level slope and gently slope. The maximum area of basin about 65.40% of the total basin is cover by the Base level slope, nearly level slope cover an area of 29.77% and only 4.81 % of the total area of the basin cover gently slope. 
Law of Channel Slope
Slope ratio is express as the ratio between the degree slopes of any given order to the next successive higher order of the basin. It is mathematically express as Rs=
+1
Where, Su is slope of a given order, S u+1 is slope of next higher order Law of Channel slope is usually measure from the upper stage of the first order stream to the lower stage of the last order stream of the single master stream of the river. Usually the Law of channel slope is finding out with the ratio of vertical drop as to increase in horizontal distance of each order. Mean channel slope of each order is then derived and tabulated.
"The Law of channel slope" as propounded by R.E Horton [9] and applied by M. Morisawa [13] and Leopold and Miller (1956) states that mean channel slope decrease with increasing successive order in geometric series with constant slope ratio. The exponential function fitted to mean channel slope and stream order. 
Sub-Basin Morphometry of Dibru River Basin
Linear Aspects
The morphometric analysis of Dibru river basin is carried out by the method of A.N Strahler [26] , Horton"s [8, 9] . So, according to Strahler two first order stream segment give birth to second order stream, and if any lower order stream join the higher order it doesn"t change it order and it carry so on. It is observed that Dibru river basin has the sixth order stream and its sub-watershed like, Dangori and Dum Duma has fifth order, Chotu, Gul Jan, Hap Jan, Tiphuk Jan and Dudhia Jan has fourth order and Kako Jan has third order stream. The maximum stream frequency is observed at first, second and third order stream. Hence it proved that stream frequency decrease with increasing order and vice versa and stream numbers also dependent on the type of lithology also.
The number of stream segment and stream order are calculated with the used of Arc GIS platform and the subwatershed basin are found with the Selection tool through which i extract the sub boundary and the stream. It is observed that stream segment decrease with increasing order and this may largely depend on physiographic, geomorphologic and geological condition of the basin. Horton [9] states that the numbers of streams of different orders in a given drainage tend closely to approximate an inverse geometric series in which the first term is unity and the ratio is the bifurcation ratio. According to this law the stream number is plotted against logarithmic scale on the y axis and stream order on arithmetic scale on the x axis. The number of stream from lower order to higher order gradually Licensed Under Creative Commons Attribution CC BY decrease with increasing order and there"s relationship is negative correlation between them.
Bifurcation ratio is the ratio of the number of stream segment in a given order (N u ) to the number of stream of next higher order (N u+1 ). Bifurcation ratio is dimensionless property of drainage basin which is controlled by drainage density, lithological characteristics, basin shapes, basin area etc. According to R.E Horton, Bifurcation ratio between about 2.00 represent flat or rolling basin, 3.0-4.0 represents mountainous or hilly dissected basin. The bifurcation ratio of Dibru river basin vary from 3.00-4.33 and the mean bifurcation ratio is 3.72, although the basin fall in plain region instead it shows that basin drainage is network from hilly region. There is variation in bifurcation ratio from lower order to higher order due to possibility in physiographic and lithology structure. The sub-watershed bifurcation ratio range from 2.5-5.58 and the lower values of Rb are characteristics of the watersheds, which have suffered less structural disturbances [26] and the drainage pattern has not been distorted because of the structural disturbances [14] and high values of Rb indicates strong structural control on the drainage pattern.
According to Horton [9] , the cumulative stream length of successive higher order increase in geometrical progression starting with the mean length of the first order segments with constant length ratio. The study of length of streams, with its mean values in relation to order number, is of great importance in the study of the drainage characteristic of a basin. The Higher number of stream with shorter length are observed where the lithological and bedrock are less permeable and lesser number of stream with longer stream length are observed where the landscape characteristics is permeable and well drained watershed. The cumulative stream length of Dibru and sub-watershed is positively correlated with the stream order from lower order to higher order (i.e. 1.31, 1.81, 5.90, 15.17, 17.76, and 75.18 from lower order to higher order 1, 2, 3, 4, 5 and 6).
Horton law [9] of stream length ratio point out that mean stream length segment of each successive orders of a basin tends to approximate a direct geometric series with mean stream length increasing towards higher order of stream. The change in stream length ratio is shown in table 9 and these variations of stream length ratio is depends on slope and topography and it indicates the stage of the river.
The Length of Overland flow of Dibru river and its subwatershed basin are comparatively similar and fall in same stage of landform development and the Lemniscate"s value shows that maximum area in the region inceptions with large numbers of streams of higher order and the Channel pattern of the main river and its sub-watershed fall in the sinuous courses. Drainage texture helps in gaining the relative spacing between of the stream and thus depends on several factors like climate, vegetation cover, soil type, infiltration capacity, relief aspects etc. The total numbers of all stream segment of all the order per perimeter of that area [9] . Smith [24] classified drainage texture into five different textures i.e., very coarse (<2), coarse (2 to 4), moderate (4 to 6), fine (6 to 8), and very fine (>8). Lower drainage density leads to coarse drainage texture and high drainage density leads to fine drainage texture. So the drainage density of the study area is 1.04 km/sq km which can be said that the drainage texture of the Dibru River basin and its sub-watershed falls in very coarse to moderate categories (4.059) as classified by Smith in 1950 , which indicate that the region geological structure is good in infiltration capacity, high permeable and lower run-off characteristics. Texture ratio is an important factor in the drainage morphometric analysis which is depending on the underlying lithology, infiltration capacity and relief aspects of the terrain.
Relief Aspects
As a property of landforms the constant of channel maintenance (C) required to develop and sustain a channel of 1 km long. The constant of channel maintenance indicates the relative size of landform units in a drainage basin and has a specific genetic connotation [25] . The constant of channel maintenance of Dibru River basin is 0.961 km 2 km -1 and the sub-watershed of Dibru river basin range from 0.64-1.49 km 2 km -1 , and indicate that high value of C has very less structural disturbances and less runoff conditions and thus depends on the rock type, permeability, climatic regime, vegetation cover and relief as well as duration of erosion (Schumm, 1956).
Conclusion
After formulation of various morphometric analyses with the help of Survey of India toposheet using GIS tools which give more appropriate sense data than conventional methods. Various parameters are correlates with one another in bringing the various significance changes in the basin. The basin show a positive relationship between stream order and mean stream length and mean basin area and hence prove that with increase of stream order there is increase in mean stream length and mean basin area The bifurcation ratio of Dibru river is 3.72 which indicate that the water flow is regular and variation in stream length ratio is identified due to variation of slope and topography and it indicate the stage of the river. The basin is in elongation in shape and hence it said that when the basin is in elongation, the outflow of water is slow and stay for longer duration and maintence a constant channel of 0.961 km. The Drainage density and drainage frequency of Dibru River is 1.04 km/sq km and 0.53 segment/sq km which shows that the basin lithology structure is highly resistance and permeable due to slope of the basin, vegetation cover and hydrologic characteristics and the texture of the basin is in moderate in coarse. The Relief aspects of the basin are very important as the runoff, outflow and transportation of sediment depend on the slope and nick point is observed in the long profile of the main stream that is Dibru River. As a result the geologic structure, slope and hydrologic factors have a great implication on the processes of landforms development. Geospatial tools are the most reliable in better understanding about the nature of 
